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HELIOTELLUS. 


When the Earth's axis is pointed to the north, it will 
continue so pointing throughout the revolution, and will 
be in the Ecliptic. The Earth rolls over from west to 
east, and if the Equator be continued to the sky, it will 
meet the Equinoctial. So with the Ecliptic, if continued, 
it will come near to the Moon, near to Mercury, near to 
Venus, and always to the Sun, for the ecliptic plane. 

I have now in my possession all the Heliotelluses for 
sale, made with a set of tools costing $25,000, which tools 
were afterwards destroyed by fire. They were so accurate- 
ly made that the Heliotellus cannot now be duplicated for 
less than $250 each. The greatest impediment I find in 
their introduction is the Tellurian, which makes a false 
showing of the heavenly movements. It is a device in 





which the Earth’s axis wabbles around the zenith and 

neyer points tothe north. This is the greatest bearier to 
the comprehension of this most sublime of the sciences. The Heliotellus shows so near the 
truth that it is not hard to comprehend. 

In high schools, seminaries, colleges, and all places of learning we find many globes 
and maps of the earth, but where can one be found having the Equator of the Earth so con- 
structed that if continued it will meet the Equinoctial in the right place on the sky ? Every 
child should have a truthful understanding of science. The Ecliptic should be correctly un- 
dertood. All instruments which show imperfect teaching are hurtful; those which teach 
correctly are useful. The one should be rejected, the other sought for, and when found 
should be prized even as a “ pearl of great price.” Three hundred such I now possess, all 
perfectly made, and I now propose to sell two hundred at the reduced price of $20 each, or 
for $65, the price of one, I will send four, each well packed in a strong box to carry by 
express anywhere. Address, 


HENRY WHITALL, 


BELVIDERE SEMINARY, BELVIDERE, N. J. 
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OUR KNOWLEDGE OF COMETS.* 
H. C. WILSON. 


Few of the departments of astronomy have been more con- 
tinuously and carefully studied in the centuries past than the 
one which pertains to comets, yet none is more interesting to- 
day, not only to the astronomer but also to those who occa- 
sionally turn their thoughts toward things unearthly. There is 
something about these wonderful bodies, their vast propor- 
tions, the suddenness of their apparition and mystery of their 
nature, well calculated to arrest attention. In the earlier 
centuries they seem to have been universally regarded with 
terror, as harbingers of some dire calamity to mankind ; 

“Threatening the world with famine, plague and war; 
To princes, death ; to kingdoms, many curses ; 
To all estates, inevitable losses ; 


To herdsmen, rot; to ploughmen, hapless seasons; 


To sailors, storms; to cities, civil treasons.’ 


Even in the present age the sudden appearance ofa brilliant 
comet, like those of 1881 and 1882, produces a pfofound im- 
pression and causes much speculation concerning its origin, 
nature and probable purpose. 

On an average, about twenty-five of these “blazing stars” 
become visible to the eye in each century. Many times that 
number are seen with the aid of the telescope and doubtless 
many more are beyond the reach of the most powerful “ optick 
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tubes.” Probably the speculation of the illustrious Kepler is 
true: “ That the celestial spaces are as full of comets as the sea 
of fish, only a small portion of them coming within range of 
our telescopes.” 

Let us, with the aid of a powerful telescope, follow one of 
these mysterious visitors on its journey to the sun and note the 
phenomena which it may exhibit. It isnow about three times 
the distance of the earth from the sun and appears as a simple 
round patch of nebulous light nearly uniform in all its parts. 
It has been traveling for hundreds, perhaps thousands of years 
through the intensely cold space in the outer parts of the solar 
system. Gradually the meteoric particles of which the comet 
is composed begin to glow with increasing light and heat 
received from the sun, and in the central part, where the light 
and heat are concentrated by reflection from particle to parti- 
cle, a condensation appears which gathers intensity from day 
to day. Finally, a point or disc of light appears in its center 
which shines with a light approximating that of planets. This 
is called the nucleus. Later on a faint streak of light or tailis 
seen extending in the direction opposite the sun. The great 
majority of comets never get beyond this stage of develop- 
ment, but the one which we now follow is destined to approach 
very near to the sun and to undergo a degree of heat as intense 
as that of the cold through which it has recently passed. 
Swifter and swifter it flies almost straight toward the great 
center of light, and hotter and hotter become the solar rays. 
Violent action appears to take place on the sunward side of 
the nucleus, and great volumes of vapor rise toward the sun 
with astonishing velocity. Jets are thrown up to the height 
of thousands of miles in an hour. Sometimes the whole hemi- 
sphere of the nucleus appears as one gigantic volcano belching 
forth an enormous fan-shaped jet of glowing vapor. But what 
do we see? These jets, after rising toward the sun, fall back, 
not upon the nucleus but past it on all sides, as if repelled by 
some force from the sun, and form a hollow cylinder which ex- 
tends far out into the tail. This hollow cylinder is transparent 
in the middle portion, like a glass tube, so that it has the ap- 
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pearance of two bright streams of matter flowing away from 
the nucleus. he first direction of the cylinder is exactly op- 
posite the sun, but it gradually curves backward, unable to 
keep up with the nucleus in its ever hastening flight. 

Let us pass on and watch the behavior of the comet in the 
immediate vicinity of the sun. The temperature increases un- 
til it becomes 2,000 times hotter than ared hot iron. The nu- 
cleus becomes a seething, molten mass in which violent con- 
vulsions are taking place, and masses of vapor, and perhaps of 
molten matter, are ejected with terrific force. But, strange 
to say, these do not rise to such a height as before. The re- 
pulsive force from the sun seems to have proportionately in- 
creased and the streams flow away, immediately into the tail. 
This latter feature expands to an enormous extent and near 
the head becomes so brilliant as to be visible in midday and 
close to the sun. 

The velocity is now so great that the comet seems about to 
pass the sun in a straight course and to fly off to the opposite 
part of the heavens, but here “Old Sol” exerts his powerful 
arm of attraction and whisks the little nucleus around him with 
incredible speed and hurls it back in nearly the same direction 
whence it came. The head of the comet has passed within 
300,000 miles of the sun’s surface, through, indeed, the very at 
mosphere of that luminary. Out of this fiery ordeal it comes 
shorn of everything but the nucleus. The magnificent tail 
which it possessed but a few hours before has been left behind, 
to be dissipated in the interplanetary spaces. The smaller par- 


ticles composing the head, have been completely volatilized 
and drivenaway. Streams of matter, however, still issue from 
the nucleus, even more abundantly than before, and in a few 
days a new tail is formed more brilliant and of greater propor- 
tions than its predecessor. This tail isnot behind the nucleus, 
but in advance and again in the direction opposite the sun. 
Wecan watch its growth from night to night, for it is not formed 
instantaneously, or even with the velocity of light, as many have 
supposed. It takes from twenty to forty days for the streams 
from the nucleus to reach the distance at which they vanish. 
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Sometimes there are condensations in the streams of vapor 
which may be recognized from night to night, until they reach 
a distance of a hundred millions of miles from the head of the 
comet. As they move outward they gradually fall back from 
the straight line, giving to the tail a gracefully curved form. 
Some of the particles seem to be driven off with greater veloc- 
ity than others, producing tails of different lengths and differ- 
ent degrees of curvature. One long narrow branch seems to 
be propelled much more swiftly than the others and is there- 
fore much straighter. Others are extremely faint, very short 
and greatly curved. The brightest tail extends toa distance 
of not less than 200,000,000 miles from the nucleus. The thick- 
ness of the tail is nowhere less than 100,000 miles, and its 
greatest width is about 10,000,000 miles. It seems almost in- 
credible that such a vast appendage could be evolved from so 
small a body, and yet it is so attenuated that the faintest stars 
may be seen through the thickest portion. 

Meanwhile the nucleus has been suffering the effects of the 
tidal action produced by its close approach to the sun. It must 
nave the tenacity of steel in order to avoid being pulled apart 
by the tremendous tides, which continue for many days. Soon 
we find it becoming greatly elongated and in aa few days 
breaking up into two, three, and many smaller nuclei. As the 
comet recedes farther from the sun it gradually cools off, the 
evaporation becomes less abundant, the tail diminishes in size 
and splendor until all finally disappears, the last aspect being 
the same as the first: a’faint, circular nebulous speck. 

In this brief sketch, I have given only those phenomena 
which I have personally observed in the comets of the last six 
years. Most of them were exhibited by the one Great Comet 
of 1882, whose sudden appearance in September of that year, 
shining in midday close to the sun, startled astronomers them- 
selves. This remarkable object came from the direction of the 
giant star S/rzvs, moving in an almost straight course towards 
the sun, swept around that great centre, at a distance of less 
than 300,000 miles from the sun’s surface, with an incredible 
velocity of a million miles per hour, and is now receding in 











OUR KNOWLEDGE OF COMETS. 261 


almost exactly the same direction whence it came. Its speed 
is constantly diminishing and at the extreme part of its orbit 
will be only five miles per hour. The one-half of its revolution 
around the sun was described in about four hours but the other 
haf will take not less than 750 years. 

The origin of comets is still a disputed question. They come 
from all directions in space and move in very eccentric paths 
across the sky. Some move around the sun in the same direc- 
tion as the planets ; others take exactly the opposite course. 
Some come up from below the ecliptic; others plunge down 
from the north polar regions and disappear in the opposite part 
of the heavens. Still others appear to move straight toward 
the sun, but suddenly sweep around that great centre, and fly 
off in the same direction whence they came. Their real paths 
through space are extremely elongated eclipses, so elongated, 
indeed, that in most cases they cannot be distinguished from 
the parabola or infinite eclipse. 


The prevailing opinion is that comets originate outside of 


the solar system, either as fragments of the original chaotic 
nebula, out of which the starry worlds were formed, or as hav- 
ing been ejected from the stars and having come by chance 
within the influence of the sun’s attraction ; that the greater 
number of them simply pass through the solar system and out 
again never to return ; but that afew happen to pass near some 
of the planets and are by their attraction drawn into closed 
orbits around the sun. 

The millions of stars which surround us on every side are all 
remarkably like our own sun. Many of them are even larger 
and more powerful than he. Reasoning from analogy we may 
suppose that each of these suns is also attended by comets ; 
hence we are led tothe conclusion that millions of comets, 
projected forth from millions of suns during countless ages 
past, are now flying through space in every direction,—restless 


messengers from star to star. By mere chance some of these 
must fall within the sun’s far reaching power and be drawn 
into our planetary system. 

On the other hand, there are serious objections to this theory, 
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and some eminent astronomers are arrayed against it. The 
problem is beset with difficulties and requires for its solution 
more accurate data than those which we now possess. Prac- 
tically, for so long a time as history shall last, we may regard 
them as members of our system, for supposing the sun’s power 
to extend only half way to the nearest star, it would take 
10,000,000 years for a comet to pass beyond that limit. 

The physical nature of these bodies is even more problemat- 
ical than their origin. The vast proportions which some of 
them assume, compared with the small quantity of matter 
which even the largest actually contains, their perfect trans- 
parency and the mysterious force by which the tail is driven 
away from the sun while the nucleus is held firmly in its course, 
are almost incomprehensible. Recent researches by Professors 
Newton, Schiaparelli, Zollner, Bredichin and others have thrown 
much light upon these problems; but we must acknowledge 
that they are far from satisfactory solutions. 

The most probable explanation is that comets consist of small 
detached particles, partly solid and partly gaseous, so widely 
separated as to allow the light of stars to pass between them 
unhindered, and so small t 


be distinguished, but all combined give a continuous light. 


1at the individual particles cannot 


The nucleus is a dense aggregation of the larger particles, 


which, perhaps, when near the sun, become fused together and 
form a planet-like body. The tail is composed of detached 
particles of vapor and gas, thrown off from the nucleus and the 
smaller meteoric bodies composing the head of the comet, by 
an electric force generated in the process ,of evaporation, and 
driven outward by an electric force from the sun. 

Regarding the influence of comets upon the earth, I may say 
in conclusion, that they produce no physical effect whatever. 
There is about one chance ina million that a comet may strike 
the earth, and if we should happen upon that one chance, the 
only serious consequence would be a shower of meteors more 
or less brilliant. 

One happy influence they do exert. They excite our curi- 
osity and direct our thoughts to the contemplation of the grand 
problems of the universe which surround us.—Carletonia. 
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POPULAR FALLACIES ABOUT OBSERVATORIES.* 


MISS MARY E. BYRD.# 


1 
ot 

i 
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During the years that my life has been well nigh lived in an 
observatory, I have felt that some things are viewed differently 
by those without and those within the walls. One does not 
willingly try to dispel pleasant illusions, and yet, since an ob- 
servatory with all its domes and peers, appliances and instru- 
ments, is designed for the search of truth, standing so near its 
corner stone, I ask your leave to speak the truth frankly for a 


few minutes. 


It has seemed to me, that in the popular imagination, an ob- 


servatory exists for the purpose of being visited—like a parson- 


age; or that it is held to be some grand celestial amphitheatre 
‘here there are nightly shows of moon and stars and planets, 
I 


o> 


ith the astronomer for chief showman; that he delights to 
exhibit in the fields of his telescope comets’ tails, Jupiter’s satel- 
lites, Saturn’s rings and pretty things, much as Barnum likes 
to show trained elephants and dancing ponies. Now,asamat- 
oO. 

ter of fact, astronomical benevolence does not usually lie along 
these lines. The observer places a high value on his time, es- 
pecially the time of clear evenings. Indeed, I fear he is some- 
times tempted to say with the poet: 

‘“Who steals my purse, steals trash ; but he that filches fron 
) 


me my clear nights, robs me of that which nriches him 


not 
and makes me poor indeed.” He feels as the Enzlishman does 
about his home; his observatory is his castle, and when some 
clear night he is fairly at work with transit instrument, mer- 
idian circle, equatorial or photometer, the casual, unannounced 
visitor is just about as welcome to him as brigands to the trav- 
eler in Spain, or Irish moonshiners to the English landlord, just 
about as welcome; and if the plain truth were known, not 
much more so. Now when I[ build my observatory—it is to be 


} f 


* Delivered at the laying of the corner stone of the new Astronomical Observatory of 
Carleton College, Northfield, Minn. 


+ Assistant in Mathematics and Astronomy. 
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in California—I invite you all to the laying of the corner stone 
in I9—. I have fully decided that I shall have a moat and a 
draw bridge ; about armed sentinels I have not quite made up 
my mind. On that point I am still willing to be labored with 
by my more generous-hearted friends. But then if any of you 
should come, (a friend from Northfield would be so welcome, ) 
I don’t doubt you could look through my telescope all night in 
spite of moat, draw bridge and sentinels. 

Almost everyone else has some power in arranging and con- 
trolling the time for his work, but the astronomical observer 
has absolutely no control over the conditions that make his 
work possible. He cannot make the sky clear, the air steady, 
or star-disks sharp cut. As a noted astronomer has said : “ The 
work he fails to do to-night, he may wait weeks, months, pos- 
sibly years, for another opportunity to do;” so perhaps he is 
not very unreasonable when he asks only for a chance to do 
his work. 

That word work hardly corresponds with popular ideas. It is 
commonly fancied that there is a great deal of poetry and ro- 
mance within the walls of an observatory. All have read the 
ancient legend of Tycho Brahe, how he went to the observa- 
tory in velvet robes of state as if the presence of the stars was 
the presence of princes. And people fancy that here at mid- 
night, in star-lit domes, you almost hear the music of the spheres. 
They picture to themselves the observer seated at his tele- 
scope, hour after hour, looking down, down into deep lunar 
craters, feasting on delicate nebulae and swift-flying comets, 
or reveling in gorgeous star-clusters. Here, they think, night 
after night before his rapt vision, there passes all the panor- 
ama of the heavens, multiplied and glorified a thousand fold 
by his powerful lenses. I have sometimes wished that it were 
so, but it is work that goes on in an observatory, work as stern 
and exciting as that of the factory. 

I raise no objection to poetry or velvet gowns, but until 
some one inventsa way of lighting telescopic fields so that the 
observer is not obliged constantly to handle greasy lamps, the 
question is not open for discussion ; the bans between poetry 
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and practical astronomy are positively forbidden. Why, I do not 
believe even Tycho Brahe himself could have kept grand and 
stately with grease trickling down his hand! No, the modern 
observer is mindful of sulphuric acid and sperm oil and dons 
an old coat, or a shabby dress, as the case may be, and could 
you look within the walls of the observatory you would not 
find him idling or dreaming. He moves witha quick, brisk 
step, casts a hasty glance at the sidereal clock, notes that the 
batteries are in working order, the electric circuits without 
breaks, proper connections made, winds the chronograph, puts 
on the sheet, sets it in motion, and a little later perhaps you 
see him ready for work with the meridian circle; but it is 
hardly likely that he is seated in one of those easy observing 
carriages that you have seen pictured in some advertising page, 
and set down in your mind as one of the manifold luxuries of 
an observatory; it is more probable that some home-made con- 
trivance or a mere dry goods box answers his purpose. 
His hand is on the key, his eye is at the tube, he turns and 
looks up, but it is with no ecstatic gaze, he is noting the clear- 
ness of the sky and the danger from some fleecy clouds near 
the zenith ; again he looks through the glass; there is a suc- 
cession of short, sharp taps, that means the star is in the field 
of view: another tap, the star has crossed the first wire of the 
meridian circle. Then there is a series of taps, microscopes 
are read and recorded; another setting is made, and then oper- 
ations may go on for several hours, varied by tying a knot in 
the chronograph chord, shaking up the stylographic pen, and 
doctoring the greasy lamp. “ And is this all?” you say. “He 
just puts his finger down there when a star crosses a wire, why 
a child could do that!” Yes, a child might do it after a fash- 
ion, and yet one of our excellent American astronomers, 
especially skilled in work with the meridian circle, has said it 


takes years to become proficient in that simple thing. He was 
too modest to add how much skill and talent were required, 
and it were better that I left to some one far wiser than I to 
tell how much of the eternal truth of the stars has been deci- 
phered and brought within the grasp of the human mind 
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mainly by the exact bisection of a star as it crosses the wires 
of the meridian circle. And so you might follow the observer 
from room to room in his work with different instruments, and 
you would find his duties made up of a large number of petty 
details, no one of which shows the skill required or the results 
involved. 

Indeed, I think the observer himself is a different sort of per- 
sonage from that he is commonly imagined to be. He does 
not dwell constantly in a state of ecstacy or enthusiasm; he 
does not require a dictionary of superlatives to express his 
feelings about the stars; he does not stay up late nights to look 
at pretty things through his telescopes. He is, perhaps, rather 
indifferent to merely pretty things, and may shock some en- 
tranced visitor by his utter lack of proper emotion over some 
telescopic spectacle ; but he will spend his nights for weeks 
and months in painstaking observations, making hundreds of 
measures of angle and position; he will give up his days to 
laborious computation, and all for what ? Why just to find 
out that two insignificant stars in the heavens, (one of which 
the unaided human eye will never see), to find out that they 
form a system, are bound together by the force of gravitation, 
the one moving in a path about the other in an orbit that he 
can map. It seems a prosaic result, and yet such truths as that 
are worth a world more to the earnest observer than years of 
pleasure hunting in fields sown thick with glittering stars. He 
is not looking for amusement or beauty, he is seeking the 
truth, if happily he may find it. He longs to find out, to under- 
stand, to know ; back of form and motion and color, he seeks 
the unchanging varities. 

No, it is not to found a palace for dreams, a place where the 
the fancy may feast on swift-changing star pictures that the 
walls of an observatory go up. It is to establish a place where 
truth is sought. I know that there are those who think that 
an observatory is a monument to human pride and human in- 
tellect, and the truth found here appears cold and visionary, 
without power to warm the human heart or make the world 
better. To me it seems that God made human minds hungry 
for all truth and that he says to the observer here, as well as 


to the disciple of old—* Seek, and ye shall find.” 
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THE SUPERSTRUCTURE.* 
MISS MARY B. CUTLER, Crass oF ‘87 


In the midst of the brick and the mort 





We pause, with plummet in hand, 


To look backward and forward and upward 


While ’neath heaven's dome we stand— 


nmnnil 
nn 


Back, to the small be 
On, to the plan fulfilled, 





Up, to the Masterbuilder, 
Without whom, in vain we build. 

But besides this firm foundati 
Which gives us pride to-day 





There has longer far been building 
A support that will longer stay 
Of care and thought an: 

Both human and divine 
And labor self-sacrificin 
hese forces to combine. 


pon this rare foundation, 





There rises a fair superstructure 

All fitted and finished throughout 
With the tried foundation substance. 

From its windows, the fields without 
Reveal to companies eager, 

While upward their souls are led, 
The handiwork of Elohim 

Upon the dark firmament spre 
Its rooms are all abounding 


In instruments of thoug 





Their polished and balanced n 
With skill and cunning wrought; 
And yonder’s a lofty tower, 
Where, in crystalline splendor, rests 
A new thought of God adjusted 
To human use,—and the quests 
Of years of patient study 
Have opened, at length, a way 


*Delivered at the laying of the Corner Stone of the new Astron 
Carleton College, Northfield, Minn 
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To wider and deeper searchings 
Than any one knows to-day. 

So may the future workers 
Disclose Orion's keys, 

And learn the sweet influence 
Of gleaming Pleiades ; 

In the new revelation, 
Not seven stars only see; 

The reward of their overcoming 
The Morning Star shall be. 


HYMN. 


PROF. GEO. HUNTINGTON 


Creative Word! whose mandate broke 

The silence of primeval time, 

Form, order, beauty to invoke, 

Reverent we wait thy voice sublime. 
Formless and void our work must be, 
Unless commanded first by Thee. 

O Hand of Power! whose skill could frame 

From nought a world so vast, so fair, 


Nor skill nor power our hands may claim 






a 





Make Thou our lowly 





Not small, not vain that work can be, 
Whose least beginnings are from Thee. 


O Mind divine! 


whose power hath wrought, 
In changeful form and changeless law, 
The fashion of thy glorious thought, 
Thy shining paths we trace with awe 
From height to stariy height, and fain 
Would think thy glorious thoughts again. 


Light Thou our pathways from above; 

Our minds enkindle with thine own; 
Till, like thy stars, our thoughts shall move 
In bright procession round thy throne ; 

Till all our joy and wisdom be 
To think, to walk, to work with Thee. 


*Sung at the laying of the Corner Stone of the Observatory of Carleton 


field, Minn 





XUM 





A BLAZING STAR. 266 
A BLAZING STAR. 


About half past 9 o'clock last Friday night (August 20, 1886) 
the star Zeta in Casstopea appeared to blaze up with unusual 
brilliancy. It was apparently more prominent than a star ad- 
jacent which is rated in the catalogues as being larger by about 
half a magnitude, and was nearly as bright as the most promi- 
nent stars in that well-known constellation. It so continued 
for almost half an hour, after which it receded to nearly its 
normal brightness as compared with other stars in the vicinity. 
At the time of its greatest brilliancy a ray of light, like the 
tail of a small comet, seemed to shoot out in the direction of 
Lambda in the same group, taking in the smaller stars num- 
bered as 114 and 118 of Cassiopea. 

It is high up in the northeast in the evenings of this month, 
and forms the “chair or “* W” which is described in many of 
the astronomical text-books as being on the other side of the 
pole from the big dipper. The star Zeta is the one nearest the 
upper right hand corner of the diagram, and is the one furth- 
est from the north star. 

The phenomenon here described was Observed by an astron- 
omer in this city, who noticed it first with the naked eye, only 
to doubt the evidence of his senses. He looked at it again and 
again, and finally examined it through a glass, carefully com- 
paring its brightness with that of the other stars within a few 
degrees ofits place in the heavens. It is not known that the 
appearance has been observed elsewhere, but it would seem 
strange if it escaped the attention of all other persons who are 
familiar with the face of the sky. The most singular thing about 
the phenomenon is the shortness of time that it lasted. The 
blazing out of a star to much greater prominence than it had 
hitherto assumed is not a very rare thing, and at least three of 
these apparitions are recorded as having occurred in this very 
constellation, around which have been woven the fanciful story 
of ‘The Star of Bethlehem.” But in these and all other cases 
the extra brilliancy has continued for a much longer time than 
that above noted, the period occupying from a few weeks to 
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several months. The extra prominence in this case may have 
lasted much longer than half an hour, as its beginning was not 
observed, but it could not be otherwise than describable by 
the use of the word ephemeral. It is very difficult to think of 
a satisfactory explanation of the phenomenon.—Pro/. E. Col- 
bert tn Chicago Tribune. 


THE TANGENT INDEX. 


JOHN HAYWOOD.’ 
For the Messenger 

This summer it occurred to me to develop more fully than I 
had hitherto done, a method of making clearer to elementary 
students of astronomy the earth’s motion in its orbit. I have 
been accustomed for many years to give my classes a precept 
of my own, at least one I have never seen anywhere, though 
its form was suggested by a rule given in Davis’ Manual of 
Magnetism to enable one readily to determine the directive 
action of a current of electricity upon a magnetic needle. My 
precept is this: Conceive the body placed in the meridian and 
parallel to the earth’s axis ; with the head to the north; with 
the face tothe sun. Extend the arms to right and left per- 
pendicular to the body. They will represent roughly a tan- 
gent to the earth's orbit; and the earth is moving to the 
right, in its revolution around the sun. 

This rule is inexact. Thus the tangent to the earth’s orbit 
is perpendicular to the axis only at the solstices. At the time 
of the vernal equinox the ‘nt is depressed below a per- 
pendicular to the axis 23}2°. At the time of the autumnal 
equinox it is elevated above the perpendicular the same 
amount. That is, this angle, which I call the declination of 
the tangent, varies from —23%2° to +23%°. 

It is impracticable to place the body in the position contem- 
plated in the rule above. To assist the class in understanding 
and applying it, I take two sticks, blackboard pointers, and 
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placing them in the form of a cross, readily bring the combina- 
tion into the required position, so that one of the rods shall 
represent the earth’s axis, and the other a tangent to the orbit. 

Having some leisure this summer, I have constructed the 
tangent index to exhibit the subject more fully. The first 
step was to put a mortise through a convenient stick and in- 
sert in this another in the form of a cross; but moving on a 
pivot through a short arc in the plane of the first stick, which 
represents the axis. The next step was to attach a circle to 
the axis at the center of the cross with a suitably graduated 
arc, and an index on the cross piece so that it may be placed 
at the proper angle with the axis. The third step was to 
mount this cross on a frame by pivots in the line of the axis 
upon which it turns; and with the pivot at the north end of 
the axis resting in a small frame which slides along a gradu- 
ated vertical arc, to adjust the axis for latitude. The last step 
was to attach a time circle graduated and numbered to 24 
hours, with its index, to one end of the axis; the circle being 
adjustable for the hour angle of the tangent. By the hour 
angle [ mean the diedral included between two hour circles, 
one passing through the sun, the other containing the tangent. 
‘o use the instrument, place the axis in the meridian, ele- 


1 


T 
i 

vate the north end for latitude, adjust the tangent arm for 
. 


declination for the date. Adjust the hour angle for the 
date. Then turn the cross on its axis till the time in- 


dex points to the local apparent solar time on the time 
circle. The tangent index is now parallel to a tangent to 
the earth’s orbit, and points in the direction of the earth’s 
orbital motion; that is, eastward along the orbit. It seems to 
me that this instrument, properly used, will help beginners in 
the study of astronomy to more definite and satisfactory 
knowledge of the earth’s motions. I expect to test it in my 
class. 

The declination of the tangent is obtained by computation 
according to these formule : 


Tan P’=tan ¢ cos /. 
Sin 6=sin P’ cos & 
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4 is the declination sought; ¢ is the obliquity of the eclip- 
tic; / is the earth’s heliocentric longitude ; ¢ is the earth’s (or 
sun’s) declination. P’ and 4 have their values always between 
the limits —e and +e. P’ and ¢ differ in value only 46’ at 
the greatest. 

To demonstrate these formule, I refer to the accompanying 
diagram. This represents the celestial sphere. S the sun’s 
center; VOV’ the earth’s orbit ; V the vernal equinox ; VOV’ 
a great circle parallel to the earth’s equator; we will call it 
the equator, and its secondaries, hour circles. Let P be the 
earth’s position at some time; PA a tangent to the orbit at P, 
is the direction of the earth’s motion at the time. It is as- 
sumed to be perpendicular to the radius vector SP. N is the 
North Pole of the heavens ; NPH is an hour circle; PB a per- 
pendicular to NPH at P, and therefore a tangent toa great 
circle passing through P perpendicularto NP. The angle APB 
is the complement to the spherical angle P of the triangle 
VPH. By Napier’s rule we have cot P=tan PVH cos VP. 
Representing ,PVH by e, and VP, the earth’s heliocentric lon- 
gitude, by 7, and the angle APB by P’, we have tan P’=tan e 
cos) 7.~ 

The plane of the angle APB is oblique to the equator. Draw 
PT tangent tothe hour circle NH. The three tangents, PA, 
PB, PT, are in the same plane, since each is perpendicular to 
the radius vector SP; and the angle PTS, the complement of 
PSH, is the angle of the diedral. Draw SC parallel to PA; 
this line is in the plane of the earth’s orbit. Draw SD paral- 
lel to PB; this is in the equator, since PB, being perpendicu- 
lar to NP, is parallel to the equator. Connect C and D by the 
arc of a great circle, and draw the hour circle NCF ; also draw 
SF. The angle CSF is the inclination or declination of the 
tangent PA. Represent this by 6 In the right spherical tri- 
angle CDF, the angie D is equal to PTS, which is the comple- 
ment of PSH, the earth's declination. Call this declination 4. 
Then CDF=go°—+. CD measures the angle CSD, which 





s far as I had carried tl nalysis of the tangent declination at the time I ex- 


hibited and explained the instrument before Sec. A of the A. A. A. S. at Buffalo this summer. 
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equals the angle APB=P"’. 
sin P’ cos 4. 


Then by Napier’s rule, sin 6= 


The hour angle of the tangent is found by the formula, 
cos (180°—H)=tan 4 tan%. To demonstrate this we can 
make use of the same diagram as in the former case ; but it is 
necessary to change the meaning of some of the lines. Let S 
be the earth’s center; VPV’ the ecliptic, the sun’s apparent 
path; C the sun’s place at some time ; SC the radius vector ; 
SP perpendicular to SC, be a tangent to the earth's orbit. The 











orbit is not represented in the diagram. The apparent mo- 
tion of the sun is supposed to be towards V’; therefore the 
earth’s real motion is in the direction SP. In the spherical 
triangle PNC, PC, subtending the right angle PSC, is a quad- 
rant. The arc of the hour circle NC=90°—?; 2¢ is the sun’s 
declination. NP=go°—#. The angle PNC is the required 
hour angle which is represented by H. Then taking the right 
triangle polar to the quadrantal triangle PNC, solving by 
Napier’s rule, and returning to the triangle PNC, we have 
cos (180°—H)=tan 4 tan %. It is seen that when *(CF)=o0, 








the triangle has two sides quadrants, and is bi-rectangular ; 
and H=90°. This occurs at the time of the equinoxes. Also 
when 4, or PH,=0, in like manner F]=g90°. This occurs at the 
time of the solstices. At intermediate times, the value of H 
varies from a minimum value of 85° 4’ about May 4th and No- 
vember Oth, to a maximum value of 94° 56’ about February 4th 
and August 8th. 

I add tables of the values of 4 and // for certain dates through 
the year, at intervals of five days. The numbers in the tables 
are computed for Greenwich noon of the dates for the quarter 
March-June. For the remaining three quarters of the year 
the dates are selected so that the values are correct some hour 
of the day of date but not at Greenwich noon. 

Table to accompany the Tangent Indea Theia ts the Dectination of the 
Tangent. Its sign ts g 


taining the date. Hts the hour anele. 
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The next number of the MESSENGER will close the current 
volume. Some changes are contemplated for 1887, which, it is 
hoped, will give our work a wider range of of usefulness. 
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THE NEw CoMET.—Whilst sweeping the low eastern hor- 
izon, on the morning of October 5, with the 5 in. refractor, I 
found, in an open space between the observatory dome and a 
large mass of trees, a bright round nebulous object, at about 
52 mean time. I had scarcely time to reach the observatory 
and turn the 6 in. upon it when it was lost in dawn ; however, 
two equatorial pointings were obtained, giving the place of 
the object: 

RA= 10k 36m 8s. 
Decl=+0° 58’. 
at 17/4 12m, October 4th, Nashville mean time. 

Though positive that it was a comet, yet not having seen it 
long enough to detect motion, I feared to risk the announce- 
ment asa comet but at once gave the usual notification to Dr. 
Swift of a “ suspected comet.” 

The following morning, Oct. 6, the object was again observed 
and found to be in motion towards the north-east, seven ring 
micrometer comparisons with an unknown oth nag. star were 
obtained. Dr. Swift was then notified to announce it, which he 
did, having himself verified the discovery that morning. 

The comet has been observed every morning since the dis- 
covery and ring micrometer positions obtained. 

On the morning of the 6, a faint short tail was seen, pointing 
approximately away from the sun, and at each observation a 
small and rather difficult nucleus has been observed. The 
last two observations show the comet is getting fainter. 

My eastern horizon is very bad, cut off to a considerable al- 
titude by trees, and itwas while sweeping ina narrow gap that 
the comet was found. Had it not been seen in this gap it would 
not have been found by me, for when its altitude is sufficiently 
great to bring it above the trees it cannot be seen, being 


blotted out by dawn. E. E. BARNARD, 
Vanderbilt University Observatory, 
October 9th, 1886. Nashville, Tenn. 
COMET BARNARD (1886).—A telegram was received at Har- 


vard College Observatory on October 5, from Mr. E. E. Bar- 
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nard, of Nashville, Tenn., stating that an object, possibly a 
comet, had been seen by him, and requesting a verification, if 
possible, on the following morning. The morning of October 
6 was hazy at Cambridge, but Prof. Lewis Swift succeeded in 
finding the object, and the announcement of discovery was 
accordingly made by telegrams, and by cable message to Eu- 
rope. The discovery position was: October 4.96, Gr. M. T. 
R. A. 10% 36% +1° 58’. On the morning of October 6, a cable 
message from Dr. Krueger announced the independent dis- 
covery of the comet by Dr. Hartwig, with the positioh : Octo- 
ber 5.668, Gr. M. T., R. A. 10% 37m 24s, Decl. +1° 3’. This 
information was made public through the medium of the As- 
sociated Press. On the morning of October 7 a good position 
was secured by Mr. H. V. Egbert, of Dudley Observatory, 
which was circulated in this country as the second position. 
On the morning of October 12 a telegram was received from 
Prof. Lewis Boss, of Dudley Observatory, giving the orbit as 
below, which was distributed in this country by telegraph and 
cabled to Europe. 

Eight positions of the comet have been received, five from 
Albany, which are published by permission of the director of 
Dudley Observatory, two from Nashville, and one from Har- 
vard College Observatory, published by permission of Prof. 
E. C. Pickering. 


1886. M.T. R. A. Decl. Observer. 
me 868: a: mm 43 ‘ ‘ - 

Oct.5 22 34 14 Gr. 10 38 06.6 +1 05 19 Barnard. 
6 16°57 23 Ca. 10 40 03.79 1 13 246 Wendell. 
6 2207 34 Gr. 10 40 0684 1 13 43.3 Egbert. 
6 224011 Gr. 10 40 09.6 I 13 44 Barnard. 
7 221108 Gr. 10 42 1042 1 22 144 Egbert. 
8 21 28 36 Gr. 10 44 12.83 1 31 008 Egbert. 
Q9 21 4204 Gr. 10 46 22.16 I 39 43.9 Egbert. 
10 2159 17 Gr. 10 48 34.66 +1 49 14.1 Egbert. 


From the mean of the Egbert and Barnard positions of Oc- 
tober 6, and the Albany positions of October 8 and 10, Prof. 
Lewis Boss has computed the following elements and ephem- 
eris, received to-day by telegraph : 
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ELEMENTS. 
7= December 11.40, Greenwich M. T. 


z—Yo 89 26 


log. g=.5974 


EPHEMERIS FOR GREENWICH 124. 


R.A Decl Light 
hm s§ 4 
Novembert I! 51 27. +6 40.5 
2 It 55 3! 6 59.5 
3. Il 59 44 7 19.2 
4 12 4 7 7 39-4 
5 12 8 4! 8 0.5 5.56 
a 619 4 23 20 14.2 
December 7 17 0O 32 33 39 22.1 
23 19 29 2 10 40 102 


Light at discovery=1. 


COMET FINLAY.—This comet was discovered by Prof. Fin- 
lay, September 26, at the Cape of Good Hope. It was about 
one minute of arc in diameter, circular and faint, slight central 
condensation, no tail. The following elements were computed 
by Prof. Lewis Boss : 


7= 1886, November 20.989 


ic) ’ 

o 301 25 | 

= 352 51 . Middle Place (C—O 
32” 2. }App. Eq. ee i 

Y 51 26 J 4 cos. 3=+0'.9 

z 3 20) dp =—09'.4 


log. g 0.05866 


From Science Circular No. 72, we also take the following : 

In my communication of October 2, I intimated that I 
would prepare an ephemeris of the Finlay Comet based on the 
theory of its probable identity with Comet 1844 I., but an ex- 
amination of the case shows that the elements of the Di Vico 
Comet have undergone considerable perturbations, and that 
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an ephemeris based upon them and adjusted to fit the four ob- 
servations now at hand (which are barely more than approxi- 
mate) would be entitled to scarcely more confidence than that 
which is presented below in continuation of that published in 
the Science Observer circular of October 4. 


EPHEMERIS. 


Greenwich 12h R.A. Decl. Light. 
Ws = ‘ 

1886 October 25 18 30 04 —26 30 1.7 
27 13°37 323, ~20°23 7 

29 «#18 45 12 2615 41.7 

31 18 53 02 26 05 1.8 

November 2 19 O1 OL 25 53 1.8 
4 Ig 09 10 —25 38 1.9 


Dudley Observatory, Albany, N. Y., Oct. 11, 1886. 
—Professor Lewis Boss in Science Observer (Circular No. 72). 


HITHERTO UNRECOGNIZED WAVE-LENGTHS.— In 1884 Pro- 
fessor Langley published a paper giving a description of a 
method of measuring wave-lengths in the solar spectrum as far 
as about 23,000 of Angstrom’s scale. At this point the study 
greatly increased in difficulty, either by prism or grating, 
making it desirable, if not necessary, to devise new apparatus, 
that thereby any observer might determine the visible and in- 
visible wave-lengths of any heat, whether from terrestrial or 
celestial sources, by the use of the prism and gain a knowledge 
of the intimate constitution cf radiant bodies, which is now 
only known by a study of the vibratory periods of their mole- 
cules. 

For description of the new apparatus and the detailed study 
of observations, reference must be had to Professor Langley’s 
paper. In closing he says: 

“Broadly speaking, we have learned through the present 
measures, with certainty, of wave-lengths greater than 0.005 of 
a milimeter and have grounds for estimating that we have re- 
cognized radiations whose wave-length exceeds 0.03 of a mili- 
meter, so that we have directly measured to nearly eight times 
the wave-length known to Newton ; we have probable indica- 
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tion of wave-lengths far greater, and the gulf between the 
shortest vibration of sound, and the longest known vibration of 
either is now in some sense bridged over.” 


STANDARD OF AMERICAN ASTRONOMY.—The standard of 
American astronomy is high. Noble work has been, and is 
being, done in every department of the science in this coun- 
try. Alvan Clark & Sons of Cambridgeport, Mass., have 
made the worid’s largest refracting objective ; the young firm 
of Warner & Swasey, Cleveland, Ohio, are mounting it. Mr. 
Burnham of Chicago is the referee of European double star 
observers in questions of dispute, and his catalogues of double 
stars are authority everywhere. Professor Young's‘ The Sun” 
epitomizes present knowledge of solar physics as the work of a 
leading discoverer and an astronomer of rare insight ; Professor 
Hall's studies of stellar parallax and the difficult satellites of the 


a 
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planets are unrivaled ; Professor Newcomb’s astronomical pa- 
pers, including that one on the velocity of light, are of great 
merit, however the world’s physicists will not forget the skill 
of Michaelson in this American triumph. Professor Hill's re- 
searches in the Lunar Theory are widely known. “Acta 
Mathematica” of Stockholm quotes from his paper on the mo- 
tion of the lunar perigee for its late prospectus and sample 
sheet for English readers. Professor Pickerin: 


> 


leads in pho- 
tometry, Chandler in the computation of comet orbits, Brooks 
and Barnard in comet discovery, while Dr. Gould’s work in 
the southern heavens, Dr. Peters’ star charts, and Dr. Elkin’s 
measures of the Plezades with the heliometer are not less im- 
portant elements in the high standard of American astronomy. 
This standard is not without the idea of a Supreme Being in it 
who is fittingly and reverently recognized by many whose 
names appear above; but there are some who tarnish it by 
slur and ignorant innuendo in reference to sacred things that 
ill becomes the common sense of piety belonging to common 
people, to say nothing of that which is supposed to belong to 
true American scholarship. 
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ASTRONOMISCHEN GESELLSCHAFT.—In the third part of the 
Astronomischen Gesellschaft for 1886, just received,is contained 
brief biographical sketches of Andreas Hohwu, who died Sept. 
28, 1885, at Amsterdam, at the age of 83; Julius Houel, pro- 
fessor of pure mathematics from the faculty of science at Bor- 
deau, whose death occurred June 14, 1886; and Gustav Adolph 
Richard Maywald, who died July 19, 1886. Wilhelm Schur’s 
article containing the results of pendulum determinations at 
various points with reductions, is noteworthy. 

E. Schoenfeld, one of the editors, reviews at length the pa- 
pers entitled “ The Zodiacal Light” and “ The Apparent Posi- 
tion of Zodiacal Light,” published by Arthur Searle of Har- 
vard College Observatory within the last two years. Among 
other papers, Fr. Deichmuller notices D. P. Todd’s preliminary 
account of a speculative, practical and telescopic search for a 
trans-neptunian planet which were published in Vols. 20 and 
21 of the American Fournal of Science. 





EXTENSION OF ASTRONOMICAL RESEARCH.—Recently Pro- 
fessor Pickering has published a pamphiet suggesting a plan 
for the extension of astronomical research. The scheme makes 
Harvard College the centre of operations, and the depositary 
of all funds which may be contributed for this purpose, to be 
disbursed to competent observers and observatories with suit- 
able instruments choosing to co-operate in one general system 
of astronomical investigation. This plan is thought to be wise 
because it will put at work idle observers and instruments in 
systematic way, which now contribute little or nothing to the 
progress of astronomy. 


A plan, looking in the same direction, for equatorial work 
only, has been in the mind of Professor Holden since he began 
to direct the construction of the Lick Observatory in California, 
except that he asks or expects no contribution of money to 
carry it out. His words are ‘‘We mean to put the large tele- 
scope (36-inch clear aperture) at the disposition of the world, 
by inviting its most distinguished astronomers to visit us, one 
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at a time, and by giving to them the use of the instruments at 
certain specific hours of the twenty-four. In this way we hope 
to make the gift of Mr. Lick one which is truly a gift to science, 
and not merely one to California and to its University.” 

Science commends Professor Pickering’s plan generously and 
criticises Professor Holden as ‘hard-pressed to devise” his, 
implying that the Lick Observatory is short of funds to offer 
anything better. 

Now, we beg Scitence not to plunge these two great observa- 
tories into war, for it doesnot need the skill of a prophet to fore- 
seethat such a calamity will certainly build up a great school of 
practical astronomy, midway between them, where one is al- 
ready founded at the new observatory of Carleton College, 
which has the promise of instruments better than one of them, 
and expects an observing corps superior to the other, with 
ample funds to maintain both. 


THE RED Spot ON JUPITER.—I was much surprised on read- 
ing Prof. Hough’s remarks in the SIDEKEAL MESSENGER for 
June that the Chicago refractor shows a “ narrow line of light” 
separating the red spot from the dark belts on its southern 
side. Large telescopes have hitherto been chiefly quoted in 
attempts to prove that small instruments exhibit too much de- 
tail, and it is quite a novelty to hear that the Chicago lens has 
at last revealed a feature which has eluded detection with less 
pretentious means. 

It is, however, very unfortunate that this achievement is di- 
rectly negatived by a large number of observations obtained 
in this country. And Prof. Hough entirely fails in his endeavor 
to explain the difficulty on the assumption that the telescopes 
and powers used by English observers are too small to exhibit 
the detail in question. He curiously avoids the fact that Mr. 
N. E. Green has been closely studying the disputed features 
_ with an 18-inch reflector and that the Rev. I. 1. M. Perry has 
been similarly occupied with an 18%-inch reflector. In April, 
not a vestige of any bright line was traced separating the spot 
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and S. belts. The outline of the spot remained definite, it is 
true, but the belts run right up to it and the obvious difference 
in tint enabled the margin of the spot to be readily distinguish- 
able. Probably the latter object envelopes the belts in this 
region for the longitudinal extremities of one of the belts are 
distinctly visible, though the middle section appears inter- 
rupted by the projection of the spot upon it. 

A large number of English observers, using telescopes rang- 
ing from 334 inches up to 18% inches have, on my suggestion, 
critically examined Jupiter and the region of the red spot. 
High powers have occasionally been employed when the seeing 
was good. I have sometimes used 475 in my 10-inch reflector. 
In every instance the evidence has been the same, viz: that 
there was no bright division between the spot and belt. 

Probably the two features are not physically associated, 
being situated at different heights in the Jovian atmosphere, 
but visually, the spot and belt were joined without the sem- 
blance of any bright line of demarkation. 

I fear Prof. Hough will scarcely be able to substantiate his 
observation in the face of the mass of observations, published 
in the Odservatory and English Mechanic, by which he is op- 
posed. W. F. DENNING. 

Bristol, June, 1886. 


SOLAR ECLIPSE OF 1886 — The total solar eclipse of this year 
(August 28-29) was observed at Grenada Carriacou, and other 
points with unexpected success. In the European expedition 
were some well-known astronomers, as Tacchini, Lockyer, 
Maunder, Schuster and Perry. As usual, four lines of work were 
attempted with encouragement in all, if preliminary reports are 
trustworthy. They were as follows: 1. New facts; 2. Test- 


ing of old views; 3. Use of new instrumental methods; and 
4. Records of general phenomena. 

Under the first head, it is reported that Professor Tacchini 
found that the solar prominences viewed during the eclipse and 
after it, under these different conditions and by means of diff- 
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erent methods were not the same ; that the ‘white’ prominences, 
seen in 1883 at Caroline Island, were of the same character as 
those seen during the eclipse, and that these new phenomena 
are simply the descent of cooler material. If true, this is im- 
portant as establishing the direction of solar currents. 

The different appearances of the prominences during totality 
and after it arise from seeing only part of the phenomena in 
the latter case, that being the central portion of the promi- 
nence seen during totality. 

The “flash” of bright lines, which has lately puzzled observ- 
ers so much, is attributed to a “reduction in the intensity of 
the light reflected by the earth’s atmosphere allowing the spec- 
trum of the higher regions to be seen at the moment the lower 
stratum of the corona was covered by the moon.” 

The view that the corona may be photographed at any time 
was not supported, but that appearances on the plate thought 
to resemble the corona are due to glare only. 

In the use of instruments the aim was to take a larger num- 
ber of photographs than usual, increase the size of the image 
at the same time, by using larger lenses and secondary magni- 
fiers. This change seemed to turn out well. 

By the old methods of work about twenty photographs were 
taken, five being of the chromosphere and the lower regions 
of the corona. The official report of this work will be looked 
for with great interest. 


ARMAGH CATALOGUE OF 3,300 STARS.—As early as 1828, 
observations to re-determine the places of Bradley’s stars was 
undertaken at the Armagh Observatory, then under the direc- 
tion of Dr. Robinson. Preceeding 1854, the places of 5,345 stars 
had been observed and were published in 1859 (Dublin), and 
have since been known as the Armagh Catalogue. The book 
before us is the Second Armagh Catalogue of 3,300 stars for 
the epoch of 1875, deduced from observations made at the 
above-named observatory during the years 1859 to 1883, under 
the direction of the late Dr. Robinson, and prepared for publi- 
cation by his successor, Dr. J. L. E. Dreyer. 
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The catalogue is in the usual form. Column 1, giving the 
number of the star. 2. Leland’s No. 3. Magnitude from Durch- 
musterung, Bessell and Argelander. 4. Mean R. A. for epoch. 
5. Epoch. 6. Number of observations. 7. Annual precession. 
And then follows a similar arrangement for N. P. D., and a 
column of authorities finally. Proper motion is not taken into 
account. Under the head of ‘ Accuracy of the Results,” Dr. 
Dreyer has made a careful and instructive comparison of the 
Glasgow and the Armagh Catalogues. Also the Glasgow and 
this, and a reduction of this to Auwer’s Fundamental System. 


A NEW ASTRONOMICAL OBSERVATORY is being erected at 
Carleton College, Northfield, Minn. The buildingis eighty by 
one hundred feet in size, of St. Louis pressed brick trimmed with 
Bayfield brown stone. Portions of it are two stories high sur- 
mounted by two hemispherical domes of steel, made by Messrs. 
Warner & Swasey, of Cleveland, Ohio. 

The corner stone was laid, with appropriate public exercises, 
Saturday, October 2, a most beautiful day, in the presence of 
a large assembly of people. The following was the order of 
exercises : 


Music. 
Prayer Rev. E. M. Williams 
Music. 
Associations of Old Observatory and Students’ hopes for the New - Albert C. Finney. 
Poem - - Miss Mary B. Cutler 
Paper—Popular Fallacies About Observatories - - - Miss Mary E. Byrd 
Statements—General and Financial - - - - - Pres. Jas. W. Strong 
Address and Laying of the Corner Stone - . Prof. Wm. W. Payne. 
Singing of an Original Hymn - - - - Written by Prof. Geo. Huntington 


Benediction 


ASTRONOMY IN 1885.—The annual record of astronomy for 
i885 was prepared for the Smithsonian report of that year by 
William C. Winlock, assistant astronomer at the Naval Obser- 
vatory, Washington, D. C., and has been issued before-hand in 
pamphlet form. It is the best briefstatement of the year’s work 
in all departments of astronomy that we have seen from any 


source. 
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EDITORIAL NOTES. 
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CoMET ORBIT MODELS.—Prof. William Harkness, of U. 5. 
Naval Observatory, not long ago kindly showed us some mod- 
els of comet orbits made by himself, for the purpose of pre- 
senting to the eye, at a glance, the elements of an orbit, or its 
position in space. In some cases it is not an easy task for an 
experienced astronomer to imagine just how the path of a 
comet lies in space from the numerical values of the elements. 
The scheme above referred to is simple, neat and very useful. 
We are glad to add that Prof. Harkness has consented to write 
out and explain a set of rules for making these comet-orbit 
models, for the MESSENGER, so that any amateur may do the 
work for himself. 


Measures of the double star preceding Beta Capricorni. 


Date. ¥. Ss. Mag. T Power. 
1886.701 108.7° 0.81” 6-9 19.8% 925. 
1886.750 110.5 0.85 6-9 20.5 925. 

MEAN. 


1886.725 109.6° 0.83" 6-9. 

The measures by Mr. S. W. Burnham, published in the 

SIDEREAL MESSENGER for September, 1884, are : 
Pp. s 
108.6° 0.86” 

From which it would appear that there has been no appre- 
ciable change during the past two years. 

Owing to the low altitude of the star, measures are difficult, 
unless the seeing is good. H. 


SWIFT’s NEW NEBUL.E.—A stronimische Nachrichtere No. 
2,746 contains Dr. Swift's third catalogue of one hundred new 
nebulae. Since, he has sent the fourth catalogue of one hun- 
dred, and is now at work on the fifth, having already found a 
number of new nebulae for it, besides a list of fifty yet uniden- 
tified. His 16-inch Clark equatorial is doing royal service for 
astronomy in this neglected field. 
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GENERAL CATALOGUE NO. 4,594.—This nebula is described 
as v F inthe General Catalogue. I marked it on my chart, 
some four years ago, as v v F with the 5-inch telescope, under 
fairly good conditions of seeing and altitude. I find it now 
almost bright, certainly not faint. It is moderate in size, round 
v gb M with some small stars grouped about it. Its brightness 
is a little less than that of the cluster G. S. 4590 in same field 
with it. Observed May 28 and June 4. 

E. E. BARNARD. 


REMARKABLE COMET DISCOVERIES.—The discovery of three 
telescopic comets by Professor Brooks, within one month in 
1886, is certainly the most remarkable comet-observing in the 
history of astronomy. It is also true that two of these were 
found within a period of four days, giving to this diligent stu- 
dent of the skies four comets in succession and five since Aug- 
ust 31, 1885 ; three of which were visible at the same time. 

Professor Brooks has now discovered nine comets in all. 


CHABOT OBSERVATORY.—This new observatory is located in 
Lafayette Square, Oakland, California. Its geographical posi- 
tion is 

Latitude, 37° 48’ 5” 
Longtitude, 34 om 54.35 west 
from Washington. 

The observatory building with its fine equipment of instru- 
ments, consisting of an 8-inch equatorial telescope with circles, 
driving clock, spectroscope, micrometer, a transit instrument 
with aperture 4% inches, a sidereal and a mean time clock, 
chronometer, chronograph, and meteorological instruments, all 
of the most modern and approved construction, was the gift of 
Anthony Chabot to the Board of Education in trust for the 
City of Oakland. 

Charles B. Hill and Charles Burckhalter will be connected 
with the observatory, and F. H. McConnell is in charge of the 
clocks. The director is F. M. Campbell. 
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MARSHALL D. EWELL, of Chicago, has purchased a 614 equa- 
torial by A. Clark & Sons, and is fitting up a small observatory 
for astronomical work. Astronomy ought to rejoice when a 
man of ability enters its fields of labor. 


GREEN AND BLUE STARS.—For some time past Mr. Charles 
L. Woodside has been at work on a catalogue of blue stars, 
and also one of green stars. These may be ready for publica- 
tion soon. 


BROCKWELL OBSERVATORY.— Recent intelligence from 
Lewisburg, Pa., informs us of further generous gifts of Mr. 
Brockwell to the university at that place, which bears his name. 
This time it is $10,000, to build an astronomical observatory. 
It is expected that the observatory will be ready for use in 
June, 1887. 

J. C. HOWVER, of Auburn, California, has a 7-inch aperture 
telescope, and he is beginning astronomical work in a limited 
way. The mounting was done by himself. 


J. E. KEELER, who has charge of the time service at the 
Lick Observatory, uses a 4-inch Fauth transit instrument for 
observation. Messrs. Warner & Swasey, of Cleveland, have 
furnished the observatory a fine electrical control chronograph 
and a mounting for a 61-inch objective. 

Jury AvuROoRA.—A brilliant aurora was visible here last 
night, a rather unusual occurence at this season. First ap- 
pearance about 10%. A lowarch, rising and brightening toan 
altitude of 25 degrees and extending 90 degrees or more in 
azimuth. Brilliant streamers shooting up to a height of 45 de- 
grees, some above Polaris, continued from 10% 252 till nearly 
11h. 

The greatest activity occured at about 10/ 35, diminishing 
from then to end of display at 114 30morthereabouts. A light 
green tint was perceptible in the brighter portions. 

Hartford, Ct., July 28, 1886. W. C. P. 
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WINNECKE’S PERIODIC COMET.—This comet is being ob- 
served here every night, for position with the ring micrometer 
on the 6 in. Cook equatorial. 

The comet was first seen here on Oct. 16, the sky having 
been cloudy previous to that date. Onthe above date the comet 
was swept up low in the southwest with the 5 in. and was suppos- 
ed at first to be a new comet, as Winnecke’s had for the time 
been forgotten. 

The comet is about 1’ in diam., round and gradually bright- 
er in the middle to an ill-defined nucleus. It is between the 
gth and 1oth magnitude. Very little time is given to observe 
it as it sets soon after the sky gets dark enough to see it. 

E. E. BARNARD. 


BOOK NOTICE. 


A Manual of Land Surveying, comprising an elementary 
course of practice with instruments and a treatise upon the 
survey of public and private lands, prepared for the use of 
schools and surveyors, by C. F. k. Bellows, M. A., C. E., pro- 
fessor of mathematics in the Michigan State Normal School, 
and F. Hodgman, M.5S.,C. E., practical surveyor and engineer. 
Pp., 364; tables, 100. Neat, flexible cover. 

The motto of this hand book is, “ Let things that have to be 
done be learned by doing them ;” a good precept certainly, to 
guide in giving instruction in this branch of study. Every 
teacher of surveying, who expects his pupils to have any prac- 
tical knowledge of the branch, knows ful! well that such knowl- 
edge is gained only by actual use of the instruments in the 
field. 

The first section gives a review of the trigonometry neces- 
sary to the branch, then follows a description of all the varied 
instruments in common use, with illustrations and problems 
for each in accordance with useful practice. The sections on 
Leveling, Drainage, Surveying, Original Surveys, Re-surveys, 
Lost corners, andjmiscellaneous matter are especially helpful. 
Tables of logarithms, natural sines, tangents and secants and 
logarithmic sines and tangents, traverse tables, etc., conclude 


the volume. The book contains what the practical surveyor 
needs to know and omits much useless matter often found in 
such hand-books. 




















R.S. ALLAN, 


MANUFACTURER OF 


Refracting Astronomical Telescopes, 
oF ALL SIZES. 
ALT, AZIMUTH OR EQUATORIAL MOUNTINGS, 
OBJECTIVES, EYE-PIECES. PRISMS AND ACCESSORIES 
Manufactured and Furnished at Short Notice. 


No. 136 WESTMINSTER STREET, PROVIDENCE, R. I. 





The Movable Planisphere 


By HENRY WHITALL. 


The Movable Planisphere of the Heavens is so graduated that every min- 
ute, when brought over any day, will show the visible Heavens, the sun 
and stars in their place, rising, setting, or in any part of the sky, all in one 
grand whole, not divided into parts, so difficult to patch together. None 
of the planets are marked, but an ing a0 ng rule and the Almanac 
locate any one, or the moon, when by a prominent star, tell its name as 
well as when either will be together, so ft ily eciner Der that most any child 
can with this key unlock the mystery of the changing sky; being to astron- 
omy what a map is to geography, or as a directory to the starry heavens, 
every minute, every day. 

Two in a set, sent by mail, to any address, on receipt of $6.00. 

Address, HENRY WHITALL, 
Belvidere Seminary, Belvidere, N. J. 


CARLET UN COLLEGE, 


NORTHPIELD, MINNESOTA. 
Full Preparatory and se ziate Departments. 
English, Scientific, Literary and Musical Courses. 
All Departments Open to Students of Either Sex. 
Expenses Very Low. 
CALENDAR FOR 1886-7 
Fall Term begins Wednesday, September 8th, 1886, 
Term Examinations, December 2oth and 21st, 1886. 
Winter Term begins Wednesday, January 5th, and ends March 17th, 1887. 
Term Examinations, March 16th and 17th, 1887. 
Spring Term begins Wednesday March 30th, and ends June 16th, 1887. 
Term Examinations, June 14th and 15th, 1887. 
Examinations to enter College, September 7th, 1886, June rth and 13th, 
and September 6th, 1887. 
Anniversary Exercises, June t2th-16th, 1887. 
Wednesday, September 7th, 1887, Fall Term begins. 





JAMES W. STRONG, President, NORTHFIELD, MINN. 





COSMOSPHERE. 


“PRIMARY PHENOMENAL ASTRONOMY,” 


By Pror. F. H. Bamey, A. M., inventor of the Cosmosphere, illustrated above, half 
covered; and of the Astral Lantern. The work is an able presentation of a very novel meth- 
od of teaching Astronomy. It is written in an interesting style, and presents much that is 
novel besides the method of teaching advocated. Itis attracting the attention not only of 
astronomers but of a wide range of scholars. 


Northville, Wayne Co., Mich., Jan. 1886. 12mo: paper, 104 pp. Mailing price, 25 cts. 


Astronomical Telescopes. 


Parties desiring Astronomical Telescopes of any size, or by any maker, with or without 





Equatorial Mounting, Driving Clock, and Circles, or with or without Observatory, will find 
it to their advantage to correspond with Post Office Box 112, Camanche, Clinton County, 


Iowa, for low cash prices. 


THIRTEEN-INCH aperture Reflecting Tel- 


Telescope for Sale, we... uss 0, onus xs 


A 4.8 inch clear aperture, portable, Equator- 


reescape 16f Sale Setanta ae 


Instrument is new and first class in quality. 
Address, R. BROWN GANS, Brown's Station. Mo. 














FAU'TEL & CO. 


TRONOMICAL WORKS, 


WASHINCTON, D. C. 











TRANSIT CIRCLE.—4 inch objective. 16 inch circles 
Equatorials, Transits, Meridian Circles, Astronomical Clocks, 
WITH BREAK-CIRCUIT ARRANGEMENT, 
CHRONOGRAPHS, 


Level Vials reading to single seconds, Eyepieces of all kinds, Micronometers, Spectroscopes, 
and Astronomical outfits ofevery kind. Alsoall kinds of instruments for higher Geodesy 
and Engineering purposes. 


t=" SEND FOR NEW CATALOCUE. 
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WARNER & SWASEY, 


OBSERVATORY OUTFITS. 


sso[UOTNy 30d WEA 
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6-INCH EQUATORIAL. 
FOQUATORIAL TELESCOPES, 
From 6-inch aperture to the largest size. 


WARNER & SWASEY, CLEVELAND, OHIO, U. S. A. 





